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Metabolism - Aerobic Soil

1. This study is scientificaly valid.

2. 5a,9a-Labeled [14CJendosulfan (97.0% pure) at ~3.5 ppm degraded with
half-lives of 4-8 and 16-30 days in sandy loam and silt loam soils,
respectively. Degradates common to both soils included endosulfan-
sulfate, endosulfan lacton.and an unident®fied degradate, M4, at respec-

. tive levels of <45%, 0.2-1.0% and 1.1-4.8%. The ether degradate was
/ found at ~0.02 ppm in two samples of the silt loam soil. Total recov-
ered volatiles were <4% of the applied.

3. This study does not fulfill EPA Data Requirements for Registering
Pesticides because the soil moisture content was not maintained at
75% of 0.33 bar, several degradates occurring at >0.01 ppm were not
identified, and the pattern of formation and decline of endosulfan-
sulfate was not established because the test period was too short.




MANUFACTURING PROCESS INFORMATION IS NOT INCLUDEL

-STUDY 1

-2~

MATERIALS AND METHODS:

5a,9a-labeled [14C]endosulfan (specific activity 1.0 mCi/g, radio-
chemical purity 97.0%, Hoechst AG), as an alpha:beta IR isomeric
mixture, was mixed at ~3.5 ppm in methylene chloride with previ-
ously sieved (1 mm) sandy loam and silt loam soils (Table 1). One
flask of each soil was attached to a closed aeratioh system (Figure
1), which was purged daily for eight hours to flush and trap Yg]ati]es.
The trapping system included ethanolamine:methanol (3:7) for ""CO,,
and sulfuric acid and ethylene glycol for other volatile degradates.
These and the other incubation flasks; which were sealed with cot-
ton-wool plugs, were maintained at 40% of 0.33 bar moisture content
during incubation in darkness at 22 + 2 C. Test soils were sampled
0,1, 2, 4, 8, 16, 30, and 60 days posttreatment. The volatile

trap solutions were sampled on days 8, 16, 30, and 60.

The soils were extracted with acetonitrile:toluene (80:20) then
combusted for LSC analysis of unextractable residues. Soil extracts
and volatile trap solutions were also counted by LSC. Concentrated
soil extracts were analyzed by HPLC equipped with a radioactivity
monitor with degradate identification by comparison to a HPLC
chromatogram of known degradates.

REPORTED RESULTS:

].

2.

5a,9a-Labeled [14CJendosulfan at ~3.5 ppm degraded aerobically in
sandy loam and silt loam soils with calculated half-lives of 18 and
27 days, respectively, based on first-order kinetics. Endosulfan-
sulfate was the major degradate in both soils and gradaally increased
to as much as ~45% of the applied in the sandy loam soil (Tables

2 and 3). Endosulfan-lacton was found in both soils at 0.2-1.0% of
the applied, while the ether degradate was 0.8% (~0.02 ppm) of the
applied in the silt loam soil. Degradate M4 was also detected in
both soils at 1.1-4.8% (~0.03-0.14 ppm) of the applied. Degradates
M6, M7 and M8 were found at concentrations of ~0.02 ppm in various
sam? es. Only 1.8 and 2.8%, respectively, of the applied was evolved
as '7C0, from the silt loam and sandy loam.soils (Table 4). Volatiles
from the sulfuric acid plus ethylene glycol traps were 1.2-1.8% of the
applied. - - :

DISCUSSION: s

The soil moisture content was not maintained at 75% of 0.33 bar
during incubation. :

Analytical recoveries and limits of detection for the GC method
were not reported.




STUDY 1

Degradates M4, M6, M7, and M8, which occurred at concentrations
>0.01 ppm, were not identified.

The pattern of formation and decline of endosulfan-sulfate was not
clearly established within the test period (60 days).

The test soil reported as a loamy sand is a sandy.¥oam according to
the USDA soil textural classification system,

,
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STUDY 1

-5
Table 1. Soil characteristics. n
Qrganic
Sand Silt Clay -matter CEC
Soil type Source % (meq/100 g) pH
Sandy loamd Germany 63.0 31.6 5.4 2.7 . 2.9 4.7
Silt loam MS, USA 7.2 70.4 22.4 1.6 21.3 6.4

a Reported as a loamy sand; see Discussion No. 5.




STubY 1

Table 2. Radioactivity (% of applied) in soils treated with 5a,9a-labeled
['4¢Clendosulfan at ~3.5 ppm and aerobically incubated in darkness

at ~22 C.
Sampling o
interval Total
(days) Extractable Unextractable recovered
Sandy loam

0 94.7 5.0 99.7

1 88.8g 10.1 98.9

2 74.9 16.2 91.1

4 75.6 16.2 91.8

8 72.8 24.9 97.7

16 83.3 11.2 94.5
30 75.4 2.7 78.1
60 70.0 26.3 ; 96.3

Silt loam

0 83.7 8.7 92.4

1 76.3 22.2 98.5

2 82.6 20.4 103.0

4 81.7 8.8 100.5

8 ) 69.1 25.5 94 .6

16 79.0 20.0 99.0
30 53.7 2.3 56.0

60 39.2 45.2 84.4




STUDY 1

Table 3, Distribution of radioactivity (% of agpliedf in sofls treated with 5a,9a-labeled
Clendosulfan at ~3.5 ppm and aerobically incubated in darkness at ~22 C.

Sampling
interval
(days) a-E2 g-EP Mic M2d M3 M- M5 M6 M7 M8
Sandy loam

0 62.2 32.5 - - - - .- - - -

1 63.8 21.9 3.1 - - - - - - -

2 42.8 20.2 1.8 - - - - - - -

4 36.5 19.8 19.4 - - - - - o~ -

8 26.9 19.4 26.1 0.2 - - - -- - -
16 17.1 21.0 44.6 0.6 - - - - -- -
30 8.3 16.8 45,1 0.6 - 3.1 - 0.6 0.9 -
60 3.6 25.7 38.6 0.8 - 1.3 - - - -

Silt loam

0 56.2 21.5 -— - - - - -- - -

1 54.0 20,2 2.0 -- - - - = - -

2 60.2 21.8 0.5 - - - -y == - -

4 57.5 22.6 1.5 - - - - - - -

8 44.5 19.4 3.9 -- 0.8 - 0.2 - - -
16 49.5 201 9.3 - - - - - - -
30 19.8 20.4 10.0 1.0 0.8 1.1 - - - 0.6
60 3.2 12.6 18.6 - - 4.8 - - - -

2 Alpha-endosulfan isomer.
b Beta-endosulfan isomer.
€ Endosulfan-sulfate,
d gndosulfan-lacton.

€ Endosulfan-nther,




STUDY 1
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Table 4. Radioactivity (% of applied) in volatile traps evolved from
soils treated with 5a,9a-labeled [14clendosulfan at ~3.5 ppm
and aerobically incubated in darkness at ~22 C in a closed system,
Sampling ¥
interval Sulfuric Ethylene Ethanolamine: Total
Soil type (days) acid glycol - methanol volatiles
Loamy sand 8 0.3 0.2 0.3 0.8
16 0.1 0.2 0.3 0.6
30 " 0.4 0.5 1.0 1.9
60 - 0.1 0.2 0.3
Silt loam 8 0.2 0.1 0.3 0.6
16 -- 0.2 0.2 0.4
30 0.2 0.3 1.2 1.7
60 0.1 0.1 1.1 P 1.3

/0
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CONCLUSION:

Metabolism - Anaerobic Soil

This study is scientifically invalid because the material balances were
unacceptably variable and low. Additionally, this study would not ful-
fill EPA Data Requirements for Registering Pesticides because the isomeric
ratio of the test substance was not reported, and several degradates oc-
curring at >0.01 ppm were not identified.

.
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STUDY 2

MATERIALS AND METHODS:

5a,9a-Labeled [14cJendosulfan (specific activity 1.0 mCi/g, radio-
chemical purity 97.0%, Hoechst AG), as an alpha:beta (ratio unspec-
ified) isomeric mixture was mixed at ~3.2 ppm in methylene chloride
with previously sieved (1 mm) loamy sand and silt loam soils (Table
1) in flasks. The flasks were sealed with cotton-wBol plugs and main-
tained at 40% of 0.33 bar moisture content during aerobic incubation
in darkness at 22 * 2 C. After 30 days of aerobic incubation, the
soils were converted to anaerobic conditions by flooding with dis-
tilled water and flushing with nitrogén. Just before conversion to
anaerobic conditions, 10 mg of peptone, a substrate for anaerobic
metabolism, was added to each treated soil. The flasks were then
sealed with glass stoppers and stored in darkness at 22 + 2 C. Soils
were sampled at 0, and 30 days posttreatment (aerobic conditions), and
at 15, 30, 44 and 61 days after establishing anaerobic conditions.

The soils were extracted with acetonitrile:toluene (80:20) then com-

busted for LSC analysis of unextractable residues. Concentrated

soil extracts were analyzed by LSC and by HPLC equipped with a radio-
activity monitor. Degradates were identified by comparison to a HPLC
chromatogram of known degradate standards.

REPORTED RESULTS:

Total extractable 14C (LSC) and concentrations of 5a,9a-labeled
[14CJendosulfan (alpha plus beta isomers) decreased in_ both soils
during aerobiosis and continued to do so through the 30-day anaerobic
sampling, then increased during the 30-44 day anaerobic interval,
then diminished again during the final sampling interval (Tables 2
and 3). Endosulfan-sulfate, the major degradate, followed the in-
verse pattern in the silt loam soil and, to a lesser extent, in the
loamy sand. The apparent reversion of endosulfan-sulfate to endo-
sulfan was attributed to a reducing effect upon the sulfate group
under anaerobic conditions. Endosulfan-ether at concentrations up
to 0.02 ppm was detected in the silt loam but was not found in the
loamy sand soil. Other unidentified degradates, including M1, M2,
M3, M6, M7, M9, MI0, and M11, were detected at ~0.01-0.08 ppm in_
various samplings of one or both soils. e

DISCOSSION:
1. The isomeric ratio of the test substance was not reported.

2. The test soil reported as a silty sand is a loamy sand according
to the USDA soil textural classification system.




STUDY 2

Analytical recovery values and limits of detection for the GC method
were not provided.

The mass balances for extractable and unextractable soil 14¢ were
unacceptably variable (36.9-99.7% of applied) and low (36.9 and
56.0%). Additionally, the radioactivity in the anaerobic incubation
water layers was not quantified or characterized. ¥

Several degradates ( M1, M2, M3, M6, M7, M9, M10, M11), which oc-
curred at >0.01 ppm, were not identified.

(3




Table 1. Soil characteristics.

STUDY 2

x
© Organic
Sand Silt Clay . matter CEC
Soil type Source q - (meq/100 g) pH
Loamy sand? Germany 77.5 19.9 2.6 1.8 2.9 4.1
Silt loam MS USA 7.2 70.4 22.4 1.6 21.3 6.4

2 Reported as a silty sand; see Discussion No. 2.

/5/
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STuDy 2

Table 2. Radioactivity (% of applied) in soil treated with 5a,9a-labeled
[14Clendosulfan at ~3.2 ppm and anaerobically incubated in dark-
ness at ~22 C. ;

Sampling
interval ¥ Total
(days) Extractable Unextracﬁable recovered
Loamy sand :
- 30 (aerobic) 94.7 5.0 99.7
0 (anaerobic) 75 .4 2.7 78.1
15 58.4 12.0 70.4
30 25.0 11.9 36.9
44 83.0 8.1 91.1
61 64.6 1.7 76.3
Silt loam
- 30 (aerobic) 83.7 8.7 92.4
0 (anaerobic) 53.7 2.3 56.0
- 15 61.3 14.6 75.9
30 74.0 7.3 81.3
a4 84.1 2.6 86.7
61 68.8 4.8 73.6°
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Table 3. Distribution of radioactivity (% of applied) in soils treated with 5a,9a-labeled [14CJendosulfan
at ~3.2 ppm and anaerobically incubated in darkness at ~22 C.

Sampling interval

(days) a-E2 B-Eb M M2 M3 Mac  msd M6 M7 L Mi0 M1l
Loamy sand

-30 (aerobic) 62.22 325 == o= ee  ae ee em e e em e es
0 (anaerobic) 8.3 16.8 - 3.1 0.6 0.6 45.1 0.9 -- - - - -
15 17 3.0 == 10 == em Bl em em ee ee as -
30 0.2 3.8 = 31 == ax A6 == == == ee e -
a 130 155 o= 1.6 == == 520 = e o= o= e  a-
61 7.2 10.8 0.5 3.2 -=-- 2.8 34.1 - 2.7 - 1.3 == 0.6

Silt loam

<30 (aerobic) 56.2 27.5 == e=  me  em em e ee o= ee me as
0 {anaerobic) 19.8 20.4 - | S 1.0 10.0 -- 0.6 0.8 -- - -
15 4.5 9.8 = 0.0 == == 360 == == == == e ==
30 3.2 1.3 == 18 e e 618 ==  em  ee e e e
44 41.3 22.8 - 2.1 - - 16.3 -~ - 0.1 - 1.0 -
61 271 18.9 - 0.6 -- -- 22.0 -~ - - - - -

2 Alpha-endosulfan isomer. )'

b Beta-endosulfan isomer.

€ Endosulfan-lacton.

d Endosulfan-sulfate.

€ Endosulfan-ether.

x»
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Mobility - Laboratory Volatility

The vapor pressure for a- and g-endosulfan at 295 K has been reported

as 1.2 x 10'5.mbar and 0.56 x 106 mbar, respectively. This study does
not fulfill EPA Data Requirements for Registering Pesticides because no
experimental data were provided to allow an assessment of endosulfan vol-

atility.
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